Statins are the inhibitors of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase. This enzyme catalyzes conversion of HMG-CoA to mevalonate, which are the intermediates in cholesterol biosynthetic pathway. Statins also play an important role in carcinogenesis, because they are able to affect the cancer cell metabolism. Their effect has been observed in several cellular processes, such as angiogenesis, metastasis, apoptosis and cell proliferation. However, these effects are highly dependent on type of cancer and individual statins vary in their antitumor potential. This review summarizes the recent epidemiological evidence and preclinical studies that showed effects of all clinically used statins in vitro and in vivo. We also consider the results of different observational and retrospective studies focused on association among statins and cancer risk which are still under open discussion.
Introduction
Members of a family of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase drugs, that inhibit the biosynthesis of cholesterol, are generally termed as statins (Murray et al. 1997; Gauthaman et al. 2009 ). Endo et al. (1976) started to study the effect of statins in humans more than 40 years ago. Their project was focused on searching for microbial metabolites that would inhibit HMG-CoA reductase and suppress de novo cholesterol biosynthesis followed by the reduction of plasma cholesterol levels in humans. They discovered a potent reductase inhibitor and named it mevastatin. Clinical trials with mevastatin were performed in the late 1970s in Japan, but this statin has never been used in standard clinical practice (Endo et al. 1976; Endo 1992 Endo , 2004 Jiang et al. 2014) . The first commercially available statin was lovastatin, followed by fluvastatin, and pravastatin. All of them represent the first generation of natural products targeting HMG-CoA reductase (Alberts et al. 1980; Tobert et al 2003) . A second generation statins are synthetic and more potent than those from the first generation. These include simvastatin, atorvastatin, cerivastatin, rosuvastatin and pitavastatin (Tobert et al. 2003) .
The discovery of statins significantly changed the approach to dyslipidemic therapy and tremendously decreased morbidity and mortality from cardiovascular events. Statins had become a first choice in current clinical practice and pivotal in a primary and secondary prevention of cardiovascular disease (CVD) (Kubatka et al. 2014) .
In addition to their original role to decrease serum cholesterol levels, more studies suggested that statins may inhibit carcinogenesis. They are beneficial for the treatment outcome of various types of cancer, while they may improve common cancer therapy strategies involving alkylating agents and antimetabolites (Han et al. 2011; Gopalan et al. 2013; Kim et al. 2014; Stoehr et al. 2014; Blahovcova et al. 2016; Likus et al. 2016; Liang et al. 2017) .
Biochemical properties of statins
Among statins, cerivastatin, simvastatin, and lovastatin are most lipophilic, followed by mevastatin, fluvastatin, atorvastatin, rosuvastatin, and pravastatin (Likus et al. 2016) . Pravastatin is extremely hydrophilic compared to the other statins. Its intermediate physiochemical properties and differences in hydrophilicity may have clinical significance with respect to factors such as cancer risk (Boudreau et al. 2010) . Hydrophilic statin pravastatin is more hepatoselective than lipophilic statins cerivastatin, simvastatin, lovastatin, mevastatin, atorvastatin, rosuvastatin and fluvastatin, whereupon is pravastatin actively transported into the liver by members of the organic anion transporting polypeptide family (also known as OATPs). In contrast, lipophilic statins enter the liver by passive diffusion (Alfaqih et al. 2017) . The sodium-independent organic anion transporter protein-1B1 (OATP1B1) is exclusively expressed in liver (Menter et al. 2011) . However, studies on tissue samples revealed decreased levels of OATP1B1 in hepatocellular carcinoma tumor samples compared to normal liver (Cui et al. 2003; Zollner et al. 2005) . Simvastatin inhibited the growth of most tumor cell lines more effectively than pravastatin in a dose-dependent manner. Poorly-differentiated cancer cells were generally more responsive to simvastatin than well-differentiated cancer cells, and the levels of HMG-CoA reductase expression did not consistently correlate with response to statin treatment. Hydrophilic drug pravastatin was ineffective in inhibiting the growth or altering the biologic behavior of selected tumor cell lines (Menter et al. 2011) .
The effect of statins on mevalonate pathway
Statins decrease low-density lipoprotein (LDL) cholesterol levels by inhibiting HMG-CoA reductase enzyme. HMGCoA reductase catalyzes the conversion of HMG-CoA into mevalonate and presents the rate-limiting step in hepatic cholesterol biosynthesis pathway (Figure 1 ) (Goldstein et al. 1990; Hindler et al. 2006) . The product of HMG-CoA reductase activity, mevalonic acid, is a precursor of cholesterol and the isoprenoid intermediates farnesyl pyrophosphate (FPP) and geranylgeranyl pyrophosphate (GGPP). Both FPP and GGPP play a central role in the process of prenylation, where FPP or GGPP are post-translationally added to a protein to facilitate cell membrane anchoring (Ghavami et al. 2012 (Ghavami et al. , 2014 Likus et al. 2016) . Isoprenoids are necessary for the post-translational modification of different proteins, such as GTPase proteins (Rho, Rac and Ras), which are important in many physiological processes. A large number of oncoproteins involved in a high percentage of human cancers, require post-translational isoprenylation for their activity and anchoring into the cell membrane (Sebti 2005) . Therefore, the inhibition of non-steroidal isoprenoid molecules, such as FPP and GGPP production, and hence of oncoproteins prenylation, results in the decrease of their activity followed by decreasing of tumor cell proliferation, membrane integrity and cell signalling (Thurnher et al. 2012; Baenke et al. 2013; Pisanti et al. 2014) . These processes also play crucial role in carcinogenesis and may explain the pleiotropic pharmacological properties of statins that are not based solely on cholesterol reduction (Campbell et al. 2006; Hindler et al. 2006; Osmak 2012; Kubatka et al. 2014 ).
Cholesterol and cancer
Cholesterol, the product of mevalonate pathway, can mask the cancer stem cell associated glycosphingolipid antigens and decreases their immunoreactivity (Novak et al. 2013; Kubatka et al. 2014) . By contrast, some studies have reported that lower levels of LDL are associated with higher rates of cancer risk (Alsheikh-Ali et al. 2008) . Several authors suggested that lower serum levels of total cholesterol are associated with higher oxidative DNA damage, which is thought to play a major role in carcinogenesis (Ames 1989; Kikuchi et al. 2013; Fujimoto et al. 2015 ). An inverse relationship between total serum cholesterol levels and increased risk of cancer is well known. There are several studies suggesting that an excessively low level of total cholesterol might be associated with an increased risk for cancer mortality (Hiatt et al. 1986; Knekt et al. 1988; Jacobs et al. 1992; Schuit et al. 1993; Eichholzer et al. 2000; Alsheikh et al. 2007; Kikuchi et al. 2013; Fujimoto et al. 2015) . It is also possible that decreased level of total cholesterol could be due to cancer progression. Proliferating cancer cells display increased HMG-CoA reductase and LDL receptor activities, which can result in elevated cholesterol levels and higher cholesterol consumption comparing to healthy proliferating cells (Mollinedo 2015) .
The relationship between serum cholesterol levels and the risk of cancer is an area of considerable research. In most of the clinical studies, low or reduced serum cholesterol levels were not associated with a higher incidence of cancer (Osmak 2012) . Proteins involved in development of several malignant cancers can be associated with lipid rafts, cholesterol rich domains on plasma membrane and indicated a role for lipid rafts in tumor progression. Cholesterol, the key component of lipid rafts, can accumulate in malignant tissue, and therefore cholesterol content in tumor cells is subsequently higher than in normal cells (Mollinedo 2015) . Moreover, the breast cancer and prostate cancer cell lines contained more lipid rafts and were more sensitive to cholesterol depletion-induced cell death that their normal counterparts. Results of the another study indicated that cancer cells contain increased levels of lipid rafts and suggested a potential use of raft modulating agents as anticancer drugs (Li et al. 2006 ).
Effect of statins on cellular processes
Experimental studies in vitro showed that statins exhibit antitumor effect against various cancer cells resulted in inhibition of cell proliferation, induction of apoptosis and inhibition of angiogenesis and metastasis (Osmak 2012; Mullen et al. 2016 ).
Inhibition of proliferation
Statins can negatively affect cell cycle, and therefore represent an important step in anticancer therapy (Gbelcová et al. 2017 ). Modulation of cell cycle regulatory proteins in cancer cells, particularly an upregulation of p21 and p27 expression and downregulation of cyclin-dependent kinase 2 activity (Ukomadu et al. 2003; Zhu et al. 2013) , arrested them in the G1 or S phase, and occasionally in the G2/M phase (Jakóbi- Figure 1 . The schematic representation of mevalonate pathway and effect of statins. The mevalonate pathway performs several key products, which play an important role in many biological processes in eukaryotic cells. Cellular cholesterol and non-sterol isoprenoids are synthetized from acetyl-CoA in a multistep pathway. HMG-CoA reductase catalyzes the conversion of HMG-CoA into mevalonate and represents the rate-limiting step in the synthesis of cholesterol. The non-sterol isoprenoids, such as FPP, GGPP, ubiquinol and dolichol are produced exclusively through this pathway. Isoprenoid intermediates, such as farnesyl-PP and geranylgeranyl-PP, contain hydrophobic chains which are essential for the isoprenylation of proteins. The covalent attachment of the lipophilic isoprenyl groups enables prenylated proteins to be anchored into plasma membranes. This process is catalysed by prenyltransferases. Small GTP binging proteins, such as Ras, Rho and Rac, which are necessary in many physiological processes, represent the main group of polyprenylated proteins. siak et al. 1991; Crick et al. 1998; Zhu et al. 2013) . Cells can fail to enter the S phase when their level of cholesterol is depleted. Therefore, cells lacking cholesterol are arrested in either the G1 or G2 phase (Likus et al. 2016 ). Furthermore, dose-and time-dependent inhibition of renal cancer cells growth by cell cycle arrest and apoptosis induction is mediated through cholesterol deprivation and prenylation-associated mechanisms. This effect was abolished by substitution of mevalonate or GGPP (Woschek et al. 2016) . Moreover, high sensitivity of cells to irradiation-induced cell death in G1 phase can be used in cancer radiotherapy (Chan et al. 2003; Alfaqih et al. 2017 ). These findings suggest that statins inhibit proliferation in cancer cells by various mechanisms, including reduction of prenylation and cholesterol depletion.
Induction of apoptosis
Ras activation promotes cell proliferation and survival through activation of the mitogen activated protein kinase kinase (MEK)/extracellular signal regulated kinase (ERK) and phosphatidylinositol-3 kinase (PI3K) pathways. Thus, inhibition of Ras activity is expected to inhibit Ras-dependent proliferation. Statins induce apoptosis in several cancer cell lines by enhancing Bim expression and by activation of caspase-3 (Tsubaki et al. 2017) . The Ras/Raf/MEK/ERK signaling pathway plays the key role in the transmission of proliferative signals from membrane receptors and regulates the activity of many proteins involved in apoptosis. ERK phosphorylates transcription factors that influence the transcription Bcl-2 family of genes as well as other important genes involved in the regulation of apoptosis (Steelman et al. 2011) . Lovastatin induce apoptosis in acute myelogenous leukemia (AML) cells by downregulation of the pro-survival Raf/MEK/ERK pathway. It is thought that lovastatin targets geranylgeranylated proteins that play an essential role in the constitutive activation of the Raf/MEK/ ERK pathway. In addition, the AML patient samples with high basal ERK1/2 activation appear to be more sensitive to lovastatin-induced apoptosis than those with lower basal ERK1/2 activation. This suggests that constitutive ERK1/2 activation appears to be a marker of lovastatin-sensitive tumor types. The abrogation of the ERK pathway is a key determinant of lovastatin efficacy and down-regulation of this pathway enables lovastatin to fully drive apoptosis by additional mechanisms of action (Wu et al. 2004; Steelman et al. 2011) . In another study, statin-induced apoptosis in osteosarcoma cells was shown to be mediated by inhibition of extracellular-regulated kinase (ERK) signaling and downregulation of anti-apoptotic B-cell lymphoma protein 2 (Bcl-2) expression (Fromigue et al. 2006; Zhu et al. 2013 ). Other reports have suggested that statins mediate apoptotic response by activating Fas-induced apoptotic signaling via their ability to disrupt cholesterol enriched lipid rafts (Gniadecki et al. 2004; Zhu et al. 2013) . However, simvastatin activates mitochondrial-mediated death pathway by inhibiting protein geranylgeranylation in HCT116 colorectal cancer cells (Zhu et al. 2013 ). Tamoxifen, a selective estrogen receptor modulator, is used in an adjuvant endocrine therapy for women with estrogen receptor positive breast cancer. The experiments in vitro and in vivo demonstrated that simvastatin combined with tamoxifen increased apoptosis in tamoxifen-resistant cancer cells and inhibited xenograft growth. Simvastatin may suppress tamoxifen-resistant cell growth by inhibiting minichromosome maintenance protein 7, retinoblastoma protein and subsequently inducing DNA damages (Liang et al. 2017) . Statins can induce apoptosis through dysregulation of prenylation processes of signal molecules involved in ERK pathway.
Impact on angiogenesis and metastasis
The latest findings indicate that statins-induced decrease of Ras farnesylation is one of inhibiting processes in cancer development. For instance, cerivastatin inhibits both proliferation and invasion of aggressive breast cancer cell lines via inactivation of RhoA by decreased geranylgeranylation. This leads to RhoA relocation from cell membrane and deregulation of cell signaling required for cell proliferation and migration (Denoyelle et al. 2001) . Also, the treatment with simvastatin significantly reduced membrane localization of RhoA. Furthermore, simvastatin exerts anti-inflammatory effects, induces angiogenesis and promotes endothelial cell growth (van Nieuw Amerongen et al. 2000) . In effective cancer therapy is suggested that statins act most effectively together with chemotherapeutics. Recent studies reveal beneficial antineoplastic effects of statins mediated by alteration of apoptosis inhibitory effect of vascular endothelial growth factor (VEGF) and limited secretion of matrix metalloproteinases (Denoyelle et al. 2001; Likus et al. 2016 ). Wolfe et al. studied the effect of statins on breast cancer cells metastasis and observed an inhibition of metastasis (Wolfe et al. 2015) . They identified transcriptional factor FOXO3a as a potential mediator of metastasis for using in in vitro and in vivo models. FOXO3a is a transcription factor, which has been described as a tumor suppressor in various tumors and triggers apoptosis. Further, they showed that statin therapy regulates protein FOXO3a activation, suggesting a potential mechanism for simvastatin's anti-metastatic effects (Wolfe et al. 2015) . Downregulation of FOXO3a increases metastasis formation and predicts worse metastasis-free survival in patients with renal cell carcinoma (Ni et al. 2014 ). These results suggest that statins can inhibit metastasis development and progression based on their ability to affect signal molecules involved in regulation of cell migration and cell proliferation.
Effect of statins in cell line studies
Statins have highly variable biological outcomes (Gbelcová et al. 2017) . The capacity of different statins for apoptosis induction was compared in different acute myelogenous leukemia cell lines. It was shown that cell lines were most sensitive to cerivastatin, ten-fold less sensitive to lovastatin and fluvastatin, and only weakly sensitive to atorvastatin Kubatka et al. 2014 ). For instance, simvastatin, but not lovastatin, improved the survival rate in patients undergoing resection for early-stage pancreatic cancer . On the other hand, lovastatin was the only efficient statin in patients with colorectal cancer (Simon et al. 2012) .
The anti-proliferative potential of lovastatin was evaluated in 59 different tumor cell lines. The sensitivity to lovastatin was highly dependent on the tumor lines assessed. Lovastatin induced a pronounced apoptotic response in cells derived from juvenile monomyelocitic leukemia, pediatric solid malignancies (medulloblastoma and rhabdomyosarcoma), choriocarcinoma, and squamous cell carcinomas of the cervix, head and neck juvenile monomyelocytic leukemia, medulloblastoma, that are sensitive to lovastatin-induced apoptosis Kubatka et al. 2014) .
Importantly, the cytostatic and cytotoxic effects of statins are significantly more pronounced in malignant cells compared with non-malignant cells, which has been attributed to the higher expression of HMG-CoA reductase and a greater need for mevalonate-derived isoprenoids in cancer cells (Hentosh et al. 2001; Zhu et al. 2013) . Results from in vitro studies suggest that the success of statin therapy depends on correctly selected combination of targeted cancer cells and statin drug.
Effect of statins in animal and human studies
Despite widespread and long-term use of statins, there is still a long-standing debate concerning their association with cancer. The connection between lipid-lowering therapy and cancer risk was observed with early animal studies, when all statins available in 1994 initiated or promoted cancer in rodents at concentrations equivalent to those commonly prescribed in humans. Lovastatin administration was associated with hepatocellular carcinomas and pulmonary adenomas, simvastatin with lung adenomas, liver and thyroid tumors, pravastatin-induced hepatocellular carcinomas and malignant lymphomas. Fluvastatin administration was associated with forestomach papilloma, and thyroid adenomas and carcinomas (Newman et al. 1996) . Lovastatin administered in lower doses had not any carcinogenic effect on dogs, rats or monkeys (MacDonald et al. 1988) . Moreover, pravastatin and simvastatin suppressed chemically-induced colon cancer in mice (Narisawa et al. 1994; Osmak 2012) . On the contrary, the large randomized controlled trials (RCTs), focused on detection increased cancer incidence and cancer mortality after statins administration, were first to suggest that statins can prevent cancer (Demierre et al. 2005) . Number of clinical trials and epidemiologic studies have been investigated the association between statin use and cancer risk, but the results are often inconclusive and debatable (Fujimoto et al. 2015) .
Nevertheless, an increasing amount of data supports an inverse relation between statins use and cancer risk. The findings for prostate cancer are the most promising of all cancers studied. Administration of these drugs seems to be also associated with improved prostate cancer specific survival, particularly in men undergoing radiotherapy, suggesting usefulness of statins in secondary and tertiary prevention. The epidemiological evidence is supported by preclinical studies showing that statins directly inhibit prostate cancer development and progression in cell-based and animal-based models. Currently, there are no sufficient data to support the use of statins for the primary prevention of prostate cancer and further research is needed (Alfaqih et al. 2017) .
Concerning the pancreatic cancer (PC), even though not all of the published data are convincing (Bonovas et al. 2008; Bradley et al. 2010; Chiu et al. 2011; Cui et al. 2012) , in several studies statins have been proven to significantly decrease the PC risk (Khurana et al. 2007; Nielsen et al. 2012; Walker et al. 2015; Chen et al. 2016) . Lee et al. (2016) have shown that statin application was associated with a lower risk of cancer mortality, especially among simvastatin and atorvastatin users. They found that the use of simvastatin and atorvastatin after cancer diagnosis is associated with longer survival in patients with non-metastatic pancreatic adenocarcinoma. Walker et al. (2015) observed associations in men only, and PC risk was inversely related to the duration of statin use. Interestingly, results from meta-analyses of randomized controlled trial data show that statins may reduce the risk of acute pancreatitis and increase diabetes risk (Desai et al. 2014) , and these conditions are associated with increased PC risk (Walker et al. 2015) . Simvastatin increased survival of pancreatic cancer patients more potently than the other statins . The most frequently mutated gene in pancreatic ductal adenocarcinoma KRAS drives cancer development and growth (Bryant et al. 2014) , and may be one of the factors in lowering PC risk by statin use. Conversely, Fujimoto et al. suggested that statin administration is associated with an increased risk for colorectal and PC. These authors did not find any association of lung, gastric and prostate cancer with statins (Fujimoto et al. 2015) . Significantly increased risk of cancer was found predominantly for high potency statins, such as atorvastatin, rosuvastatin and pitavastatin. However, inverse associations between statin use and cancer risk were found for breast cancer and hematological malignancies (Fujimoto et al. 2015) .
Some studies reported that statins were associated with a decreased risk of breast cancer (Cauley et al. 2006; Brewer et al. 2013; Sendur et al. 2014; Fujimoto et al. 2015) . Ahern et al. (2014) suggested that statins, particularly simvastatin, may reduce the risk of breast cancer recurrence. Murakami et al. (2016) demonstrated that lovastatin is a potential chemopreventive agent against breast cancer. Atorvastatin exhibited only a protective tendency against breast cancer. Moreover, breast cancer patients who use statins or specifically, lipophilic statins showed improved recurrence-free survival. Statin users also had improved overall survival and cancer-specific survival (Ahern et al. 2011; Manthravadi et al. 2016) . Mansourian et al. (2016) in their meta-analysis suggested that statin use results in 21% reduction in breast cancer recurrence and 16% reduction in mortality rate. These data provide a justification for launching further randomized clinical trials. However, they were unable to differentiate between various statins in terms of effectiveness and duration of use. Despite the promising preclinical results, no randomized control trials have evaluated the effects of statins on reduction of breast cancer risk. Report of Mansourian and coauthors is consistent with previously reported data, which demonstrated a lower recurrence rates in patients whose tumors expressed HMG-CoA reductase (Borgquist et al. 2008; Manthravadi et al. 2016) . Furthermore, this benefit was confined to patients who used lipophilic statins and did not extend to users of hydrophilic statins. This strengthens the hypothesis derived from preclinical studies that the anti-cancer effect of statins may be independent of its cholesterol lowering effect and mediated by modulation of cell signaling (Ahern et al. 2014; Manthravadi et al. 2016) . There is also a paucity of data pertaining to the role of statins across a spectrum of breast cancer molecular subtypes. In this regard, the results from different studies have been inconsistent. While some studies hint at a role of estrogen receptor status as a predictive biomarker for statin efficacy (Botteri et al. 2013; Ahern et al. 2014) , others have found no such association (Desai et al. 2015; Manthravadi et al. 2016) . Gray et al. (2016) suggest that statin use appears to be associated with reduced mortality in colorectal cancer. However, the magnitude of the effect is weak and the association may not be causal. This is consistent with findings from study of Jung et al. (2016) , which observed that statin use seemed to be associated with a reduced risk of advanced adenoma, whereas it did not significantly reduce the risk of any adenoma. Statins may have a role in colorectal cancer chemoprevention by acting at the later stages of progression rather than at the early stages of adenoma initiation and development in the adenoma-carcinoma sequence (Jung et al. 2016) . A protective effect of statins on primary liver cancer (PLC) was observed, most notably of rosuvastatin (Zhong et al. 2016) . This protective effect is more pronounced in high-risk populations, is dose-dependent, and persisted in patients with diabetes, hepatitis B or C virus infection. These findings support the suggestion that statins can serve as chemopreventive agents of PLC and reduce the public health burden of this malignancy. Prospective cohort studies with sufficient follow-up duration and large sample size are warranted to address this issue before formally recommending statins in preventing PLC (Zhong et al. 2016) . Liu et al. have shown that lovastatin and fluvastatin did not significantly reduce the lung cancer risk in patients with chronic obstructive pulmonary disease (COPD) . However, rosuvastatin, atorvastatin, simvastatin and pravastatin showed strong dose-dependent chemopreventive effect against lung cancer risk in patients with COPD . Some experimental studies have suggested that statins have preventive potential against hematopoietic malignancies (Matar et al. 1999; Xia et al. 2001; Gronich et al. 2004; Vinogradova et al. 2011; Fujimoto et al. 2015) . On the other hand, there is still number of epidemiological studies and clinical trials assessing the statins for cancer treatment that have drawn controversial conclusions (Strandberg et al. 2004; Emberson et al. 2012; Zhu et al. 2013 ). Significant associations with increased risks of cancers were predominantly found for high potency statins such as atorvastatin, rosuvastatin, and pitavastatin (Fujimoto et al. 2015) . Hung et al. (2015) demonstrated an association between statin use and thyroid cancer. Studies in vivo and clinical trials indicate that statins are beneficial in therapy of some types of cancer, but only as an adjuvant therapy with thoroughly considered risk factors. The lack of conformity among clinical trials and observational epidemiologic studies of statins in the prevention of human cancers may be caused by the fact that the most of them have been observational and retrospective. Moreover, many prospective clinical trials evaluated cancer as secondary endpoint and limiting the evaluation of statins for cancer prevention (Osmak 2012) .
Conclusion
Statins have several effects on human health. Besides the decrease of the lipidic levels activity, statins can be used for cancer treatment due to inhibition of mevalonate pathway. By controlling the mevalonate synthesis, it is possible to alter cholesterol synthesis and prenylation patterns and thereby affecting the function of proteins and oncoproteins. Due to diverse roles of the proteins and differences between cell types and tissues, the therapeutic effects of statins based on inhibition of the mevalonate pathway are varying. The use of the mevalonate pathway as therapeutic target is difficult, because a large number of cellular processes are influenced. Recent data revealed the molecular mechanisms involved in statin-induced cancer cell death and lay the foundation to explore the role of statins as an adjuvant in combination therapies for cancer treatment. The epidemiological evidence suggests the positive effect of statin treatment of prostate, pancreas, breast and colorectal cancer, and chemopreventive effect against hematopoietic malignancies and lung cancer risk in patients with COPD. These types of cancer are candidate for statin use as adjuvant therapy. In addition, statins could offer a novel approach in the therapy of aggressive forms of cancer in combination with other anticancer treatments. Association between statin use and cancer is complex, organ-dependent and confounded by intermediary health condition. Therefore, carefully designed studies are required for better understanding of statin molecular effect and therapeutic use.
